Objective : Clinical studies suggest that maintaining a lower postprandial glycemic response is important for improvement and prevention of metabolic syndrome and type 2 diabetes mellitus. Amylose, an ingredient in many food grains, is a major factor for the lowering of postprandial glycemic and insulinemic response.
Introduction
Attention has been focused on dietary carbohydrates, major role-players in postprandial glycemic and insulinemic response. Postprandial hyperglycemia is a leading factor of de novo lipogenesis and increased triglycerides accumulation in the liver and the fat tissue (1) (2) .
Additionally, abnormal lipid metabolism occurs between the liver and adipose tissue through circulating nonesterified fatty acids in the chronic stage (3) (4) . These abnormalities lead to obesity, metabolic syndrome and type 2 diabetes mellitus.
The lowering of postprandial glycemic and insulinemic peaks is an essential objective in the prevention of obesity and type 2 diabetes mellitus (5) .
There is no doubt that the quality and quantity of carbohydrates considerably affect their rate of absorption. More specifically, the quality of the carbohydrate has a major influence on postprandial glycemic and insulinemic response.
The Glycemic Index ( GI ) , pertaining to carbohydrate foods, is based on their effects on blood glucose. In the past two decades, the GI has been the topic of many studies (6) . Dietary fiber and amylose content, major factors affecting GI, are very much involved with postprandial glycemic and insulinemic response (7) (8) (9) . Amylose, linearly polymerized glucose residues linked by alpha 1 4 bonds, is difficult to digest in the small intestine and passes into the large intestine for fermentation ( 10 ) . With this advantageous characteristic, foods with a higher amylose content may help reduce postprandial glycemic and insulinemic response (9) .
We have previously reported that high carbohydrate diets contributed to obesity and metabolic syndrome in Japanese (11) (12) (13) (14) .
Particularly, we indicated that a decrease in carbohydrate intake was a main contributor to weight loss in overweight Japanese (15) (16) 
Materials and Methods

Animal study
Male C57J/BL mice, aged 7 weeks and weighing 20-23 g, were purchased from Oriental Yeast Co., Ltd (Tokyo, Japan). C57J/BL mice are prone to obesity and frequently used in studies on obesity and type 2 diabetic mellitus. All mice were allowed to acclimate one week before use in the present study. The liquefied test meals were prepared using two types of boiled rice. One was produced using high amylose rice known as YUMETOIRO (high amylose : "HA rice") ; the other using normal rice known as KOSHIHIKARI (low amylose rice : "LA rice"). Percentage composition of the two test meals is shown in 
Results
Animal study GLM multivariate analysis after adjustment for eating time of rice gruel and HbA1c, which have possibilities for affecting postprandial glycemic and insulinemic response, was showed in Table 2 .
There were significant differences at 30 min and 60 min with glycemic response and at 60 min with insulinemic response. A comparison of AUCs also showed significant difference in glycemia with GLM.
Discussion
The highlight of this study was that HA rice Our results for postprandial insulinemic response to HA rice showed significantly lower levels than for that of LA rice in humans, although slightly lower in mice. This finding indicates HA rice has great potential for prevention of insulin over-secretion from the pancreas and for improve insulin tolerance in human. In mice, some possible causes of no significant difference of insulinemic responses were considered. One possible cause may be that the quantity of rice consumed was insufficient to generate a greater difference of insulinemic response. Another possible cause is that, because the present study was single dose study. Further long and medium term studies with GI foods, focusing on the pancreas, are needed to examine this premise more closely. We anticipate that results will coincide with our conclusion that higher-amylose food has the potential for prevention of metabolic syndrome and type 2 diabetes mellitus.
Conclusion
This study found that the higher amylose content of the rice lowered the postprandial glycemic and insulinemic response and AUC in mice and humans. These results are demonstrating the potential to prevent or improve metabolic syndrome and type 2 diabetes mellitus.
